
ÉData identification:    

Thedataidentificationusedin real-time observation,so thatwe couldensurereturn

signalsin thedaylightobservation.

The dataidentificationalsousedin dataprocessing,theñreturnpulseòcould easily

be pickedup from the flooding noise. The dataidentification is suitablefor all the

targets,evenfor TOPEXandspacedebris.

ÉAuto Time Bias, Range Bias and Gate

TheTB andRB arecalculatedin real-time duringoperation,andif theyareapplied

into predictionin real-time, theñslopeòof the dataline will be madevery small,

which is very useful for dataidentification. It is usedboth for SLR andDLR. The

TB fitting alsousedin process. We couldacquiremoredataafteraddingTB before

dataprocess. Thegatecouldalsobeauto-calculatedin real-time.

ÉThe pass duration and echoes number control

The echo rate, passdurationand elevationwere regulatedaccordingto technical

recommendations. Calibrationis now automatedandmorefrequentlydone. We use

5000 returnsper calibration session̆ and guide RG automatics̆ the RG for C-

SPADbeforereturnarrivesis now tunedfrom 65ns(asGraz)to 100ns.
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ChangchunObservatoryhas achievedthe high frequencylaser ranging and daylight laser ranging since 2009. The data

quantityalwaysrankedsecondin theworld, but thedataquality is not improvedasthesystem. At present,wehavedonea serial

of measurementson data quality stability and haveprovedto be very effective. In the upgradeof software,it includesdata

identification,autotimebiasandrangebias,autogatecontrol, thepassdurationandechoesnumbercontrol. In theupgradeof

hardware, there are laser intensity control, target calibration improvementsand detectorhousing. After taking the above

methods,thelong termbiasis betterthan3mm,shorttermbiasis betterthan20mm.

Introduction
ChangchunStationôsroutinelyKHz SLR operationsinceJuly 2009hasundergone

a lot of improvementon systemstability. Thedataquantityanddetectionability of

ChangchunSLR station kept improving since KHz upgrade,making it easyto

acquire data both in night and daylight. And the space debris observation

succeededsince2014. However,the stability wasnot improvedasthe system. A

lot of methodshavebeendoneto improve the dataquality of ChangchunSLR

system.

Fig.2a Data process without data identification

Fig.1 Appearance of SLR Tracking Interface

ÉLaser Intensity:    

The variation of laser intensity may causedifferent responsetime for detector,

leading to jitter of systemdelay. To investigatethe error source,part of system

statusis keptconstant. Thenarrowbandfilter andiris arenow usedin bothdayand

nightobservation,in orderto keepconsistencyof thereceivedsignalstrength.

ÉTarget Calibration Improvements

Reflective covers are applied on the ground target, the detector housing and

exposedpart of the optical path so as to reducethe effect of sunlight on the

mechanicalstructuresanddetectorcircuitry.

ÉDetector Housing 

The temperaturedo affectdetectorôsresponsetime accordingto our experiment.

While duringthedaytime,thetemperaturesarequitedifferentbetweenthesunlight

and shadow. This causesthe SLR systemdelay to vary in one HEO pass. A

thermostatichousingfor detectorwas installed to keep the temperaturedetector

stable,soasto avoidtemperaturedrift effect.
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Software

Fig.2b Data process with data identification

Fig. 3 Narrow Band Filter Spectrum

Hardware

Fig. 4 The Structure of Target and Detector Housing

Data Quality
After taking the abovemethods,the long termbiasis betterthan3mm, shortterm

biasis betterthan20mm.

Fig. 5 Short Term and Long Term Bias Stability of Changchun Observatory


